The LHC is not only the highest energy collider for protons and heavy ions, but also for photon-photon and photon-hadron (γp and γPb) interactions. This is because the protons and ions accelerated in the LHC carry an electromagnetic field, which can be viewed as a source of photons, and such photons can interact with either other photons or with hadrons. Ultra-Peripheral Collisions (UPC) occur when the incoming ions pass beyond the range of the strong force, with impact parameters larger than the sum of the radii of the incoming projectiles, and are mediated by the exchange of virtual photons between the nuclei. The number of photons scales with the square of the nuclear electric charge, and the photon energies increase rapidly with beam energy. The beam energies at the LHC make the LHC the most energetic photon source ever built. In particular, the photoproduction of heavy vector mesons is favoured because such mesons couple to the photon. Recent results for forward J/ψ production in Pb-Pb UPCs at √ sNN = 5.02 TeV with the ALICE detector are presented here.
Introduction
Protons and ions accelerated in the LHC carry an electromagnetic field, hence they can be viewed as a source of virtual photons. Such photons can interact with the opposite proton or nucleus, giving rise to ultra-peripheral collisions (UPC) [1, 2] .
UPC are characterised by impact parameters b larger than the sum of the two nuclear radii R A and R B , b > R A + R B ; the photons involved in the exchange are quasi-real, with a flux proportional to Z 2 , where Z is the charge of the ion or the proton. In the framework of the Generalised Vector Dominance Model (GVDM) [3, 4] , the high cross sections involved for this process can be explained thanks to a possible fluctuation of the γ to apair. The γ has quantum numbers J PC = 1 −− , so vector meson photoproduction is favoured, in fact this contribution is focused on J/ψ photoproduction, and Fig. 1 shows the diagram of such an event.
These events are sensitive to the gluon distributions in nuclei, as seen in Fig. 1 . In particular, these processes require a colour singlet state, hence an exchange of at least two gluons. The low multiplicity expected and found in UPC events is to be attributed to the presence of such a colour singlet. The great importance of UPC processes lies in the capability of probing gluon distributions at low Bjorken-x at the order of 10 −5 . 
The ALICE detector and the methodology
The ALICE Collaboration has built a detector with excellent tracking and Particle Identification (PID) capabilities [5, 6] , see Fig. 2 . The detector can be divided in a central barrel containing e.g. the Inner Tracking System, the Time Projection Chamber and the Time-Of-Flight System, and a Forward Muon Spectrometer that detects muons in the forward region −4.0 < y < −2.5, where y is the particles' rapidity. The spectrometer, working in conjunction with the small detectors V0, AD and ZDC, makes possible the analysis of J/ψ photoproduction in the forward rapidity region. In the following there will be a distinction between the A and the C side. The Muon Spectrometer stands on the C side, while the A side is opposite to it. UPC events are characterised by a very low multiplicity, in stark contrast to the extreme multiplicity ALICE usually has to cope with (e.g. 2000 particles per unit of rapidity in central heavy ion collisions). The characteristic feature of UPC events is their topology: only two tracks are to be expected, in an otherwise empty detector. At forward rapidities, this means that only two muons from the J/ψ decay are expected in the Forward Muon Spectrometer, while other detectors are used as vetoes.
Results
Results for coherent UPC processes are presented here. In this type of processes, the photon couples directly to the nucleus as a whole. The coherent component can be separated from the other contributions analysing the transverse momentum (p T ) distributions, this is because coherent processes have a much narrower p T -distribution [7] . As such, selecting events with small p T (typically p T < 0.25 GeV/c) helps in selecting a sample enriched in coherent J/ψ.
A fit to the invariant mass spectrum for dimuons with p T < 0.25 GeV/c is shown in Fig. 3a , and was used to extract the ratio of primary coherent ψ(2S) and J/ψ photoproduction cross sections [8] : is needed to extract the contribution of the coherent sample to the whole. The fit is performed using templates produced with the STARlight event generator [9, 10] .
Finally, Fig. 4 shows the measured differential cross section of the coherent J/ψ photoproduction in the full range of the considered rapidity acceptance, together with predictions from different models [11, 12, 13, 14, 15] . It is shown that the upper variation of the EPS09 (GKZ) model [16] with moderate gluon shadowing gives a fair description of the data, while the impulse approximation model (which does not consider gluon shadowing at all) is disfavoured. The best agreement is provided by the BGK-I (LS) [17] prediction.
Conclusion
The first measurement of coherent J/ψ photoproduction in UPC Pb-Pb collisions at √ s NN = 5.02 TeV with the complete Run 2 dataset has been presented here. UPC are sensitive to the gluon distribution in nuclei at Bjorken-x at the order of 10 −2 and 10 −5 . The measured value of R is consistent with the ratio in photon-proton collisions. The comparison of the measured cross section with the impulse approximation indicates the existence of moderate shadowing. 
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